The Ã 2 A 1 ← X 2 E 3/2 transition of CH 3 I + was investigated by photodissociation ͑PD͒ of the cation generated by one-photon mass-analyzed threshold ionization ͑MATI͒. Compared to the PD spectrum obtained by excitation of the cation in the main 0-0 band in the MATI spectrum, those obtained by excitation of the cations in the satellite structures showed substantially simplified rotational structures for nondegenerate vibronic bands. Spectral simplification occurred because each satellite consisted mostly of cations with one K quantum number. Spectroscopic constants in the ground vibronic state and in the 2 1 3 5 , 2 1 3 8 , 3 9 , and 3 13 nondegenerate vibrational states in Ã 2 A 1 were determined via spectral fitting. Also, those in the 2 1 3 n 6 1 ͑n =1?͒ degenerate state, which had been reported previously, was improved. The K quantum number in each satellite determined by the present high resolution study was compatible with the prediction by the symmetry selection rule for photoionization. That is, the K quantum number of the ion core in high Rydberg states accessed by one-photon excitation was found to be conserved upon pulsed field ionization. This work demonstrates generation of mass-selected, vibronically selected, and K-selected ion beam by one-photon MATI.
INTRODUCTION
Ion photodissociation [1] [2] [3] [4] ͑PD͒ is a very sensitive technique which has been widely used for the study of structure and dissociation dynamics of polyatomic cations. A PD spectrum recorded by measuring photodissociation product ion intensity as a function of the excitation wavelength is comparable to, even though not exactly the same as, the optical absorption spectrum and provides information on excited electronic states of the precursor ion. Even though the resolution in most of the PD spectra of polyatomic cations reported so far has been relatively poor, a good resolution may be achieved when the photoexcited cation undergoes a slow internal conversion to the ground electronic state and dissociates therein. Dissociation of CH 3 I + after the Ã 2 A 1 ← X 2 E transition is such an example. Morrison and coworkers reported the first rotationally resolved PD spectra for this system utilizing the molecular ion generated by conventional electron ionization ͑EI͒. 5, 6 This EI-PD spectrum was heavily congested and hence was difficult to analyze because spectroscopy was done for the cations in various rovibrational states. Later, various techniques were used to limit the number of initial states and hence to simplify the spectrum. [7] [8] [9] [10] [11] For example, Walter et al. performed one-and two-photon PD for CH 3 I + generated by resonance-enhanced multiphoton ionization ͑REMPI͒.
11 Observation of the 0-0 band for the transition, which lies below the dissociation limit, by REMPI-PD helped vibrational analysis in the excited electronic state. Since the ionization step in REMPI is not a resonance process, however, more than one vibrational state can be populated. Accordingly, the above REMPI-PD spectra showed various spurious peaks which could not be easily assigned.
In mass-analyzed threshold ionization ͑MATI͒ spectroscopy, [12] [13] [14] a neutral is resonantly excited to a very high Rydberg state and ionized by pulsed electric field ͑pulsed field ionization, PFI͒. 15 Since the ion core of a Rydberg molecule is unlikely to be affected by PFI, MATI can, in principle, resonantly generate a cation in a particular quantum state. Hence, a spectrum with better quality than the above EI-and REMPI-PD spectra 5, 6, 11 may be obtained by photodissociation of a cation generated by MATI or MATI-PD. 16, 17 Recently, we performed PD of CH 3 I + in the ground vibronic state prepared by one-photon MATI and obtained a spectrum essentially free from background contamination. 18 Even very weak peaks due to transitions to degenerate vibrational states in the Ã 2 A 1 electronic state, which are electric dipole forbidden, could be observed with good signal-tonoise ratios. We also succeeded to rotationally resolve vibrational bands in the PD spectrum by using a single mode dye laser. For intense nondegenerate vibrational bands, however, rotational analysis was difficult because several rotational K stacks overlapped. In contrast, rotational lines of some weak degenerate vibrational bands were well resolved. Rotational analysis suggested that the initial state in MATI-PD, viz., the 0-0 band in the MATI spectrum, consisted of three rotational K states, viz., KЉ = 0, 1, and 2 ͑to avoid confusion, K 0 , KЉ, and KЈ will be used for the K quantum numbers of the neutral in the ground electronic state and the cations in X 2 E 3/2 a͒ Author to whom correspondence should be addressed. Electronic mail: myungsoo@snu.ac.kr.
and Ã 2 A 1 , respectively͒. In a subsequent work, 19 we recorded one-photon MATI spectra to the X 2 E 3/2 states of CH 3 I + and CD 3 I + and compared them with two-photon zero kinetic energy ͑ZEKE͒ photoelectron spectra reported in the literature 20, 21 ͓ZEKE ͑Ref. 15͒ detects electrons rather than ions in MATI͔. Unlike in the previous ZEKE spectra, each vibrational main band in the MATI spectra, including the main 0-0 band, was accompanied by several satellite bands at higher energy. A careful analysis, which took into account the influence of the spin-orbit and Jahn-Teller interactions 22 and the symmetry selection rule 23 in photoionization, showed that these satellites were due to the formation of the cations in the same vibronic state as the respective main band but with different KЉ. Theoretical analysis indicated that the number of KЉ states in each satellite was less than that in the main band, which, in turn, suggests a possibility of generating a mass-selected, vibronically selected, and K-selected ion beam by MATI.
In the present paper, the MATI-PD spectra recorded by exciting the satellites of the ground vibronic band in the MATI spectrum will be reported. It will be shown that the K quantum number of the cations in each satellite band is in agreement with the previous prediction based on the symmetry selection rule, demonstrating the conservation of this quantum number upon PFI which was assumed or postulated previously. [24] [25] [26] Also shown is that the rotational structures of nondegenerate vibrational bands in these MATI-PD spectra are substantially simplified because the numbers of KЉ states involved are less than those the in main beam excitation.
Results from the rotational analysis of such bands will also be presented.
EXPERIMENTAL
CH 3 I was purchased from Sigma Aldrich ͑St. Louis, MO͒ and used without further purification. Details of the MATI spectrometer and the experimental procedure were reported previously. 27, 28 The MATI ion source consisted of three electrodes: E1, E2, and E3. The distance between E1 and E2 is 10 mm and that between E2 and E3 is 20 mm. E1 was the final ground electrode. The supersonic beam of Ar seeded with the sample was introduced to the region between E3 and E2 through a skimmer ͑diameter of 2 mm, Beam Dynamics, San Carlos, CA͒. A high voltage applied to E2 in the previous pulse was turned off immediately before the vacuum ultraviolet ͑vuv͒ pulse to provide the scrambling field. 29 vuv generated by four-wave difference frequency mixing in Kr entered the ion source from the opposite side to the molecular beam such that the neutral and vuv beams overlapped collinearly. Weak spoil field was applied to remove ions generated by direct photoionization. Two different PFI schemes were used, a high resolution scheme for regular MATI and a low resolution scheme for MATI-PD. In the high resolution scheme, 50 V was applied to E3 when the neutral arrived nearly at the center of the region between E3 and E2. After the ions generated by PFI exited E2, 1200 V was applied to E2 for further acceleration. Then, ions generated by MATI were analyzed by time-of-flight mass spectrometry. In the low resolution scheme, voltages on E3 and E2 were raised simultaneously, E3 to 1700 V and E2 to 1200 V, to achieve PFI and subsequent acceleration. The latter scheme was devised for MATI-PD to achieve simultaneous time focusing of the precursor ͑CH 3 I + ͒ and product ͑CH 3 + ͒ ions, even though at the cost of MATI spectral resolution. Photoelectric current from a thin gold plate placed in the vuv beam path was used to calibrate the vuv intensity.
In PD experiments, vuv was set at a wavelength ͑129.81-129.99 nm͒ corresponding to the main or a satellite peak of the ground vibronic band in the MATI spectrum of CH 3 I. In the low resolution single-photon PD study, a dye laser ͑Scanmate 2E, Lambda Physik, Göttingen, Germany͒ in the 427.4-458.7 nm range with 0.1 cm −1 linewidth was irradiated at 100 ns after PFI. A PD spectrum was recorded by measuring the product ion ͑CH 3 + ͒ signal as a function of the dye laser wavelength. In the high resolution study, a single mode dye laser with 0.03 cm −1 linewidth was used. The final resolution in an averaged spectrum was further limited by the step size of the etalon scan, which was 0.001 nm. A wavemeter ͑wavelength meter WS/5, HighFineness, Tübingen, Germany͒ with 0.1 cm −1 accuracy was used for wavelength calibration. The intensity of each peak in a spectrum was normalized with the dye laser output power measured with a power meter.
COMPUTATION FOR SPECTRAL ANALYSIS AND SPECTROSCOPIC CONSTANTS
system was studied by various investigators such as Hougen, 30 Brown, 31 Endo et al., 32 Miller and co-workers, [33] [34] [35] and its spectroscopic characteristics are well established now. Transitions from the ground vibrational state in the X 2 E 3/2 state of CH 3 I + generated by MATI to nondegenerate vibrational states in Ã 2 A 1 investigated in this work correspond to the a ← e vibronic transition which was described in details by Miller and co-workers. [33] [34] [35] Rotational structures of nondegenerate vibrational bands measured in this work were analyzed via simulation using the SPECVIEW program developed by Stakhursky and Miller. 36 Various spectroscopic constants are fed as inputs to calculate matrix elements for the rotational, Coriolis, spin-orbit, spin-rotation and centrifugal distortion operators. Definitions of these constants can be found in Refs. 29 and 30 . Not all the constants in the above references could be determined in this work because of the limited spectral resolution ͑0.07 cm −1 ͒. We attempted to achieve a spectral fit by feeding as small number of spectroscopic constants as possible, choosing only those which had been known to significantly affect spectral line positions in previous works on related systems. 32, 34, 35 In our previous study 18 on a degenerate vibronic band in the Ã 2 A 1 ← X 2 E 3/2 transition for CH 3 I + , only four spectroscopic constants for each electronic state were used. These were the rotational constants around ͑A͒ and perpendicular to ͑B͒ the figure axis, the Coriolis constant ͑͒, and the spin-orbit coupling constant ͑a͒. The spin-orbit interaction would not be present in the zeroth order treatment of the upper state. However, previous spectral analysis 18 found that the Hund's case ͑a͒ was a better description of the upper state than case ͑b͒, possibly due to interaction with the neighboring B 2 E 1/2 and X 2 E 1/2 states with the same double group symmetry. In the spectral calculation with SPECVIEW, this was accommodated by treating a e d as a nonvanishing effective spin-orbit coupling constant. Among the operators neglected in the previous work, 18 the spin-rotation interaction may affect the spectral line positions significantly. Its influence can be substantial in the ground electronic state where the spin-orbit interaction is very large, while it is negligible in the Ã 2 A 1 state. Acquisition of rather extensive spectral data in this work necessitated inclusion of the diagonal part of the spin-rotation interaction in the ground state represented by aa .
RESULTS AND DISCUSSION
MATI spectra. The 0-0 band of the MATI spectrum for CH 3 I + in the X 2 E 3/2 state reported previously is reproduced in Fig. 1͑a͒ . Prominent main band ͑MB͒ and several side bands are well separated in this spectrum recorded using the high resolution scheme. The band at −53 cm −1 from MB is due to 3 1 ← 3 1 hot band transition. Those at 45, 75, and 104 cm −1 are rotational satellite bands which will be called SB1, SB2, and SB3, respectively. Spectral analysis made in the previous work, 19 which utilized the calculated rotational energy and the photoionization selection rule, suggested that CH 3 I + in MB could have the KЉ quantum number of −2, −1, 0, 1, 2, 3, and 4. However, the rotational analysis of a degenerate vibronic band measured by high resolution MATI-PD ͑Ref. 18͒ showed that MB consisted mostly of KЉ = 0, 1, and 2. Computation also predicted KЉ = −2 and 4 for SB1, which were formed by ionization of a neutral with K 0 = 0. Based on the magnitude of K change involved in the process, 37, 38 we suggested that SB1 might consist mostly of KЉ = −2. Similarly, SB2 might consist mostly of KЉ =−3 even though KЉ = 5 was also possible. In the case of SB3, KЉ = −4 was the only candidate. The 0-0 band recorded using the low resolution scheme is shown in Fig. 1͑b͒ . Even though its spectral resolution is not as good as in Fig. 1͑a͒ , MB, SB1, SB2, and SB3 are well separated enough to allow band-specific MATI-PD study. Low resolution MATI-PD spectra. The 21 800-23 400 cm −1 regions of the MATI-PD spectra recorded by exciting MB, SB1, and SB2 bands using a dye laser with 0.1 cm −1 linewidth are shown in Fig. 2 . The intensity of the laser was kept low such that two-photon PD did not occur. Since the spectral range covered in these measurements was rather wide, dye laser scan was made with 0.01 nm step. The band maximum positions in these spectra would not be accurate because correct positions could have been missed in such a large step scan. Even though calibration was made for the laser power variation, the relative intensity of each peak lacks quantitative significance for the same reason. Still, systematic shifts of vibrational bands could be observed from these low resolution spectra as we changed the lower state from MB to SB1 or to SB2. CH 3 I + has six vibrational modes, 1 − 3 belonging to a 1 symmetry and 4 − 6 to e. 1 − 6 are symmetric C-H stretching, hydrogen umbrella motion, C-I stretching, asymmetric C-H stretching, scissoring and CH 3 rocking vibrations, respectively. Following Walter et al., 11 prominent bands appearing in the PD spectra obtained in our previous work were assigned to the transitions to the 3 n , 2 1 n , which were marked a͑n͒, b͑n͒, and c͑n͒. These were assigned to 3 n 6 1 , 2 1 3 n 6 1 , and 3 n 6 2 , respectively, in our previous work. 18 We also identified another progression involving 3 n , viz., 3 n 5 1 . Further spectroscopic and quantum chemical studies are in progress for definite vibrational assignment in the Ã 2 A 1 state. In view of the above assignment, it is interesting to note that the spectral shifts correlate very well with the symmetry of the vibrational states in Ã 2 A 1 . Specifically, the maxima of all the nondegenerate vibrational bands redshifted by around 1.5 cm −1 when the lower state was changed from MB to SB1. Redshifts were around 3 cm −1 when SB2 was used as the lower state. Corresponding redshifts were much larger for degenerate bands, around 30 cm −1 for SB1 excitation and around 40 cm −1 for SB2. Even though each 3 n 6 2 state consists of two substates, one nondegenerate and the other degenerate, only the bands displaying small shifts, viz., nondegenerate substates, could be clearly identified. The bands due to degenerate substates might be either too weak or buried under stronger bands in the SB1 and SB2 spectra. Excellent correlation between the vibrational symmetry and the shift pattern is an evidence that the vibrational assignment made in our previous work 18 was correct at least in symmetry classification. Starting from the ground vibronic state, transitions to nondegenerate vibrational states in Ã 2 A 1 are a 1 ← e types, while those to degenerate states are e ← e. Different shift patterns can arise because the rotational K selection rules for the two cases are different. Using the results from the rotational analysis for high resolution MATI-PD spectra, which will be presented below, we could correctly reproduce the observed spectral shifts, even though details will not be presented in this paper.
High resolution MATI-PD for nondegenerate vibronic bands. High resolution MATI-PD spectra for the transition to the 2 1 3 5 nondegenerate vibrational state in Ã 2 A 1 appearing at around 22 030 cm −1 measured by exciting MB, SB1, SB2, and SB3 are shown in Fig. 3 . The rotational structures in the SB1, SB2, and SB3 spectra are much simpler than that in the MB spectrum, in agreement with the prediction made in our previous MATI work. 19 In the previous high resolution study 18 on the transition from MB to a degenerate vibrational band, the following spectroscopic constants resulted in an excellent spectral fit: A = 5. In our initial attempt to analyze the spectra in Fig. 3 , we used the same spectroscopic constants as above for the ground vibronic state. We also used the same value for a e d for the upper state. A t was neglected because hardly any vibronic angular momentum was expected for nondegenerate vibrational states in Ã 2 A 1 . Then, we adjusted A and B to achieve a spectral fit to the rotational structure obtained by exciting SB1. It was found that most of the rotational lines in this case were due to the KЈ =−3 ← KЉ = −2 transition. No evidence was found for the presence of KЉ = 4 in SB1. Using the same set of constants, we could reproduce the rotational structures obtained by exciting SB2 and SB3 reasonably well. KЉ was −3 and no evidence for KЉ = 5 was found for the SB2 data, while KЉ was −4 for SB3. These were all in agreement with our expectation described in a previous section. To analyze the rotational structure obtained by exciting MB, we used KЉ = 0, 1, and 2 based on our previous study. We could reproduce the overall pattern of this structure reasonably well. However, the overall pattern appeared redshifted from the experimental data by around 1 cm −1 . No effort to fit the spectra, including the use of different sets of KЉ, could eliminate the above discrepancy. Hence, we decided to introduce other spectroscopic constants in the simulation. Of all the spectroscopic constants that can be fed as inputs to SPECVIEW, the diagonal part of the spin-rotation interaction ͑ aa ͒, either in the lower or upper electronic state, was effective in eliminating the discrepancy. According to Endo et al., 32 aa is proportional to the parallel component of the spin-orbit coupling constant. Since the spin-orbit coupling in X 2 E is larger than that in Ã 2 A 1 by orders of magnitude, we decided to take into account the spin-rotation interaction only in X 2 E. By adjusting aa , the above discrepancy could be completely eliminated.
The same values of other spectroscopic constants in X 2 E 3/2 , as determined in the previous work, 18 were found valid. In the case of the upper state constants, minor adjustments from those initially guessed were needed to achieve good fits. It is to be emphasized that all the rotational structures in Fig. 3 could be fitted with a single set of spectroscopic constants. The simulated rotational structures are shown in Fig. 3 also. The spectroscopic constants determined via spectral fitting are listed in Table I . Experimental and calculated rotational line positions in the 2 1 3 5 vibrational band and others to be presented later are available through the journal's EPAPS service. 39 We also analyzed the rotational structures in a few other nondegenerate vibronic bands. The rotational structures in the 2 1 3 8 band in the MATI-PD spectrum measured by exciting MB, SB1, SB2, and SB3 are compared with the simulated structures in Fig. 4 . In the simulation, the spectroscopic constants in the ground vibronic state were kept the same as in the above case. For the upper state ͑Ã 2 A 1 ͒, A t was neglected and a e d was kept the same as in the above case. Excellent fits, as shown in Fig. 4 , could be achieved by adjusting only the rotational constants A and B in the upper state. The spectroscopic constants determined for this band are also listed in Table I . It is to be noted that the B constant in the 2 1 3 8 vibrational state is a little smaller than that in 2 1 3 5 , while the A constants in the two states are nearly the same. As the number of vibrational quanta in the 3 mode increases, the average C-I bond length would also increase due to anharmonicity, resulting in smaller B constant, as found in the spectral analysis. Since the increase of the C-I bond length is not expected to affect the distances of hydro- nondegenerate vibrational state in Ã 2 A 1 measured by exciting ͑a͒ MB, ͑b͒ SB1, ͑c͒ SB2, and ͑d͒ SB3. In each figure, the top and bottom traces are the experimental and simulated spectra. Dominant rotational transitions are indicated ͑KЈ ← KЉ notation͒ in the simulated spectrum.
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Rotation selection of CH 3 I + by vuv-MATI J. Chem. Phys. 128, 124324 ͑2008͒ gen atoms from the z axis, the A constant would not be noticeably affected, also in agreement with the experimental results.
We also recorded and successfully analyzed the rotational structures in 3 9 and 3 13 . Spectral data for these bands are available through the journal's EPAPS service and spectroscopic constants are listed in Table I . The B constant decreased steadily with the increase of the 3 quanta, as explained above. Comparing 3 9 and 3 13 with 2 1 3 5 and 2 1 3 8 , one finds that addition of one quantum in 2 increases the A constant noticeably. 2 corresponds to symmetric C-I bending or hydrogen umbrella motion. The experimental results mean that the average distances of hydrogen atoms from the z axis decrease as the umbrella motion becomes more vigorous. We do not have a definite explanation for this trend at the moment.
High resolution MATI-PD for degenerate vibronic bands. It was observed in the previous MATI-PD spectrum 18 measured by exciting MB that the rotational structures of degenerate vibrational bands were much better resolved than those of nondegenerate bands. Rotational analysis was made for one of the degenerate bands belonging to the 2 1 3 n 6 1 progression, tentatively assigned to 2 1 3 1 6 1 . Three well-separated K stacks could be successfully fit by SPECVIEW without introducing the spin-rotation interaction term in the ground vibronic state. Present analysis for nondegenerate bands, which necessitated inclusion of this term, suggests that the previous analysis 18 was probably erroneous. The best way to improve the spectroscopic constants for this band would be to measure the rotational structures of the same 2 1 3 n 6 1 band by exciting SB1-SB3 and to analyze the whole spectra simultaneously, as has been done in this work. We could not measure such spectra, however, because the intensity of this electric dipole-forbidden degenerate band was much weaker than those of nondegenerate bands. The least that must be assured is that spectral fitting of this degenerate band measured in the previous work 18 must be possible when the spectroscopic constants for the ground vibronic state determined in this work are used. Fortunately, this turned out to be the case. The improved spectroscopic constants for this band determined by spectral fitting are also listed in Table I . The new set of the spectroscopic constants is not much different from the previous set except that A t became substantially larger.
K selection in one-photon MATI. The rovibronic selection rule governing ZEKE/MATI process has been a subject of great interest over the years. 13, 23, 28, 37, [40] [41] [42] [43] [44] [45] In the generation of an ion ͑or ion core͒ state formed by elimination of an electron from an occupied orbital, the electronic part is immaterial because Rydberg orbitals with proper symmetry can always be found. The vibrational part of the selection rule is essentially the same as in usual electronic transitions, viz., Franck-Condon factor 13, 46, 47 plays the major role even though intensity alteration via channel interaction 15, 48 may occur. Some models 37, 40, 41 have been presented to handle the rotational part. They are difficult to apply to the present system which is influenced by strong spin-orbit and Jahn-Teller interactions. In our previous study 19 on MATI to the ground electronic states of CH 3 I + and CD 3 I + , rotational structures were analyzed by utilizing the symmetry selection rule for photoionization summarized by Signorell and Merkt. 23 The frequencies expected for allowed rotational lines calculated with the spectroscopic constants determined in the previous PD work 18 was also utilized. In photoionization of CH 3 I with C 3v symmetry, the electric dipole-allowed rovibronic transitions are A 1 ↔ A 2 and E ↔ E. For the neutral in the ground vibronic state, the rovibronic symmetry is A 1 ͑or A 2 ͒ when K 0 =3n and E for K 0 3n, where n is an integer. For the cation in the ground vibronic state, it is A 1 ͑or A 2 ͒ when KЉ =3n + 1 and E, otherwise. Under the supersonic expansion condition used in the MATI experiment, neutrals were thought to be mostly in the K 0 = 0 and 1 states and a small fraction in K 0 = 2. Then, the K quantum numbers of the cations accessed by symmetry-allowed transitions from the neutrals with K 0 = 0 were KЉ = ... ,−5,−2,1,4,..., and those from K 0 = 1 or 2 were KЉ = ... ,−4,−3,−1,0,2,3,5,.... K transitions ͑KЉ ← K 0 notation͒ in MATI confirmed by the previous and present studies are as follows. Among the transitions from K 0 =0, 1← 0 was included in MB and −2 ← 0 in SB1. 4 ← 0 expected at SB1 was not observed. Among the transitions from K 0 =1, 0← 1 and 2 ← 1 were included in MB and −3 ← 1 in SB2. −1 ← 1 and 3 ← 1 might have appeared as a high energy shoulder of MB. 5 ← 1 expected at SB2 and −4 ← 1 expected at halfway between SB3 and SB4 were not observed in the MATI spectrum. Among the transitions from K 0 =2, −4← 2 was found in SB3. Even though the transitions to −1, 0, 2, and 3 might have contributed to MB, they were difficult to identify. Noticeably missing were the transitions to −3 and 5 expected at halfway between SB1 and SB2 in the MATI spectrum. To summarize, the K quantum numbers of the cations in MB and SB1-SB3 identified so far are compatible with the prediction by the symmetry selection rule. However, not all those predicted have been found in the experiment. Theoretical calculation of the intensities of rotational transitions in MATI would be needed for detailed understanding of the process. Also helpful will be the rotationally resolved study of the photoionization to the cation ground state via one-photon ZEKE.
SUMMARY AND CONCLUSION
MATI has not been widely used for the rotational study of polyatomic cations because of its rather poor spectral resolution. In our previous work on CH 3 I + , such a limitation could be overcome by performing photodissociation of the cation generated by MATI. A spectral resolution comparable to or even better than that of state-of-the-art ZEKE could be achieved by MATI-PD and rotational structures could be resolved. For nondegenerate vibronic bands, however, rotational analysis was difficult because several K stacks overlapped. In our previous MATI study on the ground electronic state of the same cation, satellite structures accompanying each main band were observed, which were attributed to formation of the cations in different K states by MATI. In the present work, we attempted and succeeded to simplify the rotational structures of nondegenerate bands by performing PD for the cations in the satellite structures of the 0-0 band in the MATI spectrum. Spectral analysis became easier and resulted in reliable sets of spectroscopic constants, both in the ground and excited electronic states. The KЉ set determined in this work was in agreement with the prediction from the previous MATI study, even though not all those predicted were observed. Present data can be useful for the development and test of theoretical models for ZEKE/MATI process.
